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-- The MAILING DATE of this communication appears on ttte cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the staiutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent temi adjustment. See 37 CFR 1 .704(b). 

Status 

1 )K1 Responsive to comnnuniGation(s) filed on 30 August 2000 . 
2a)n This action is FINAL. 2b)K This action is non-final. 

3) 0 Since this application is in condition for allowance except for fornnal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) K Claim(s) 1-20 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1-20 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) \3 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) K The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 30 August 2000 is/are: a)K accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 ,85(a). 
1 1 )□ The proposed drawing correction filed on is: a)n approved b)^ disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

aOAII b)n Some*c)n None of: 

1 Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) Q The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
Attachment(s) 

1 ) S Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 



2) CH Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) [H Notice of Infomnal Patent Application (PTO-152) 

3) ^ Infomriation Disclosure Statement(s) (PTO-1449) Paper No(s) 2 . 6) [H Other: 
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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement filed December 18, 2000 complies with the 
provisions of 37 CFR 1.97, 1.98 and MPEP § 609. The submission is in compliance with 
the provisions of 37 CFR 1 .97. Accordingly, the information disclosure statement is 
being considered by the examiner. 

Specification 

2. The abstract of the disclosure is objected to because: 
In line 11, replace "to be flush" with -to be flushed-. 
Correction is required. See MPEP § 608.01(b). 

3. The disclosure is objected to because of the following informalities: 

(a) Although a reference to copending application appears in the first 
sentence of the specification, the Application Serial No. and filing date of the copending 
applications must also be included. Also, the current status of all non-provisional parent 
applications referenced should be included. See 37 C.F.R. 1.78 and MPEP § 201.11. 

Appropriate correction is required. 

(b) The disclosure uses terms such as "TLC", "UPl", "FLC-IC". "FLC-OC", and 
"SLC" which are not properly defined as required for acronyms. Acronyms must be 
defined at their first usage in the disclosure. 

Appropriate correction is required. 
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(c) Please make corrections to the following terms: 
On page 6, line 10; replace ""pod"s" with -"pods"--. 
On page 13, line 20, "ram" should be capitalized. 
On page 14, line 3; replace "discusses" with -discussion--. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1 , 6, 7, 1 1 and 16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Gallagher et al. (US 5,276,848). 

As per claims 1, 6 and 16, Gallagher discloses a data processing system having 
a processor responsively coupled to a store-in cache memory which is responsively 
coupled to a lower level memory {/.e., processor 20, 22; cache 26a, memory 10b} [Fig.2; 
col. 3, lines 25-58], the improvement comprising a flush buffer responsively coupled to 
said store-in cache memory and said lower level memory {/.e., store buffer in SCL 12 
positioned between LI and L3} [Fig. 1 ; col. 2, line 66 - col. 3, line 5]. 

As per claim 7, Gallagher discloses a flush buffer comprises a first flush buffer 
store and a second flush buffer store {/.e., buffers up to 8 stores} [col. 3, lines 4-6]. 

As per claim 1 1 , Gallagher discloses the claimed invention as detailed above per 
claims 1 and 6. Gallagher further discloses selecting a particular location to a flush 
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buffer {i.e., obsolete data} [col. 3, lines 1-3]; transferring data from said particular 
location to a flush buffer {i.e., data stored in buffer for transfer} [col. 3, lines 1-6]. 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 2-5, 8-10, 12-15, 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gallagher et al (US5,276,848) and Jeddeloh (US6,460.114). 

As per claims 2 and 12, Gallagher discloses the claimed invention as detailed 
above in the previous paragraphs. However, Gallagher does not specifically teach a tag 
memory indicating whether a particular memory location has been modified as recited in 
the claim. 

Jeddeloh discloses a tag memory indicating whether a particular memory 
location has been modified [col. 3, lines 44-49]. 

As per claims 3 and 17, Gallagher discloses the claimed invention as detailed 
above in the previous paragraphs. However, Gallagher does not specifically teach 
loading said flush buffer with data from said particular location within said store-in cache 
memory in response to said indication that said particular location has been modified as 
recited in the claim. 
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Jeddeloh discloses loading said flush buffer with data from said particular 
location within said store-in cache memory in response to an indication that said 
particular location has been modified [col. 3, lines 35-49], 

It would have been obvious to one of ordinary skill in the art, having the 
teachings of Gallagher and Jeddeloh before him at the time the invention was made, to 
modify the system of Gallagher to include a tag memory indicating whether a particular 
memory location has been modified and loading said flush buffer with data from said 
particular location within said store-in cache memory in response to said indication that 
said particular location has been modified because it would have provided better 
memory access transactions control as taught by Jeddeloh by reducing the read latency 
associated with the search for target data [col.1 , lines 59-60, col, 2, line 40] as taught by 
Jeddeloh. 

7, As per claims 4 and 18, Gallagher discloses a flush buffer comprises a first flush 
buffer store and a second flush buffer store {/.e., buffers up to 8 stores} [col. 3, lines 4- 
6]. 

As per claims 5 and 19, Jeddeloh discloses the concept of a temporary register 
coupled to a store-in cache memory, a first flush buffer store and a second flush buffer 
store which routes said data from said particular location to an available one of said first 
flush store and said second buffer store {/.e., posted write buffer capable of holding 8 
cache lines (i.e., stores) used as temporary staging area} [col. 3, lines 35-64]. 
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8. As per claim 8, Gallagher discloses the claimed invention as detailed above per 
claims 6 and 7. However, Gallagher does not specifically teach a temporary register 
responsively coupled to a store-in cache memory, a first flush buffer store and a second 
flush buffer store as recited in the claim. 

Jeddeloh discloses the concept of a temporary register coupled to a store-in 
cache memory, a first flush buffer store and a second flush buffer store {i.e., posted 
write buffer used as temporary staging area} [col. 3, lines 35-64]. 

As per claim 9, Gallagher does not specifically teach a tag memory indicating 
whether a particular memory location has been modified as recited in the claim. 

Jeddeloh discloses a tag memory indicating whether a particular memory 
location has been modified [col. 3, lines 44-49]. 

As per claim 10, Gallagher discloses the claimed invention as detailed above per 
claim 6. However, Gallagher does not specifically teach a logic circuit responsively 
coupled to said tag memory, said store-in cache memory and said temporary register 
which routes data from a particular location from said store-in cache memory to said 
temporary register when said indication is that said particular location has been 
modified by said processor as recited in the claim. 

Jeddeloh discloses a logic circuit responsively coupled to said tag memory, said 
store-in cache memory and said temporary register which routes data from a particular 
location from said store-in cache memory to said temporary register when said 
indication is that said particular location has been modified by said processor {i.e., 
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cache lines marked dirty are selected from cast-out cache and routed to temporary 
buffer) [col. 3, lines 35-64]. 

It would have been obvious to one of ordinary skill in the art, having the 
teachings of Gallagher and Jeddeloh before him at the time the invention was made, to 
modify the system of Gallagher to include a temporary register coupled to a store-in 
cache memory, a first flush buffer store and a second flush buffer store; and a tag 
memory indicating whether a particular memory location has been modified; and a logic 
circuit responsively coupled to said tag memory, said store-in cache memory and said 
temporary register which routes data from a particular location from said store-in cache 
memory to said temporary register when said indication is that said particular location 
has been modified by said processor because it would have provided an improved 
replacement algorithm and better memory access transactions control as taught by 
Jeddeloh by providing a short-term storage for dirty {/.e., modified) cache lines that are 
in the process of being written to system memory when L2 cache is full [col. 2. lines 5- 
14] and by reducing the read latency associated with the search for target data [col.1 , 
lines 59-60, col. 2, line 40] as taught by Jeddeloh. 
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9. As per claim 13, Gallagher discloses the claimed invention as detailed above per 
claim 6. However, Gallagher does not specifically teach inhibiting said transferring step 
if said determining step determines that the data within said particular location was not 
modified by said processor as recited in the claim. 

Jeddeloh discloses inhibiting said transferring step if said determining step 
determines that the data within said particular location was not modified by said 
processor {i.e., clean data not transferred to temporary buffer} [col. 2, lines 5-10]. 

As per claim 14, Gallagher discloses the claimed invention as detailed above per 
claim 6. However, Gallagher does not specifically teach routing the data to the available 
one of a first flush buffer store and a second buffer store as recited in the claim. 

Jeddeloh discloses routing the data to the available one of a first flush buffer 
store and a second buffer store {/.e., posted write buffer capable of holding 8 cache 
lines (i.e., stores)} [col. 3, lines 35-64]. 

As per claim 15, Gallagher discloses the claimed invention as detailed above per 
claim 6. However, Gallagher does not specifically teach rewriting said data to a lower 
level memory following the transferring step as recited in the claim. 

Jeddeloh discloses rewriting said data to a lower level memory following the 
transferring step {i.e., all data form temporary buffer a transferred to main memory} [col. 
3, lines 58-61]. 

It would have been obvious to one of ordinary skill in the art, having the 
teachings of Gallagher and Jeddeloh before him at the time the invention was made, to 
modify the system of Gallagher to include discloses inhibiting said transferring step if 
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said determining step determines that the data within said particular location was not 
modified by said processor; and routing the data to the available one of a first flush 
buffer store and a second buffer store; and rewriting said data to a lower level memory 
following the transferring step because it would have reduced the memory latency time 
experienced by the CPU as taught by Jeddeloh by selecting an existing cache line for 
replacement based on a status indication [col. 2, lines 1-24] as taught by Jeddeloh. 

Claim 20 is rejected as detailed above per claims 12 and 13 above. 



Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Applicant is required under 37 C.F.R. § 1.111 (c) to consider 
these references fully when responding to this action. The documents cited therein 
teach second level cache flushing, flush buffer and cache line modification. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pierre M. Vital whose telephone number is (703) 306- 
5839. The examiner can normally be reached on Mon-Fri, 8:30 am - 6:00 pm, alternate 
Friday off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on (703) 305-3821. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 746-7239 for 
regular communications and (703) 746-7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 305- 
9000. 




Pierre M. Vital 
December 14, 2002 



